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DETAILED ACTION 
Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-7, 10, 1 1, 13-19, and 22-2* are rejected under 35 U.S.C. 102(b) as being 
anticipated by Kakuta et al., United States Patent number 5,600,783, published February 4, 1997. 

As per claim 1, Kakuta discloses a method of servicing a request to a redundant storage 
array including a plurality of storage media containing data and related parity data, see column 3, 
lines 10-32. Kakuta further discloses receiving a data request for data stored by a selected 
storage medium among the plurality of storage media and in response to receiving the data 
request while an update to the selected medium is being performed (medium is withdrawn from 
operation), servicing the data request by reference to the data and the related parity data of other 
storage media among the plurality of storage media, see column 9, lines 43-53. 

As per claim 2, Kakuta discloses automatically reconstructing requested data utilizing the 
data and related parity data from the other storage media and outputting the reconstructed 
requested data, see column 9, lines 38-42. 

As per claim 3, Kakuta discloses determining a type of the data request, see column 9, 
lines 5 and 54. Kakuta also discloses automatically reconstructing requested data utilizing the 
data and the related parity data only in response to determining that the data request is a data read 
request, see column 9, lines 38-42. 
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As per claim 4, Kakuta discloses in response to determining that the data request is a data 
write request, logging the data write request and storing new data for the data write request, see 
column 10, lines 45-53. Kakuta also discloses setting the particular storage medium to a rebuild 
status, indicated by the board withdrawal flag that indicates a need to rebuild a disk and 
rebuilding the particular storage medium utilizing the data and related parity data from the other 
storage media, see column 10, line 45 through column 11, line 16. Kakuta also discloses setting 
the particular storage medium to online status, see column 1, lines 22-34. 

As per claim 5, Kakuta discloses receiving a data request for data stored by a particular 
storage medium comprises receiving a data request for data stored by a particular disk of the 
redundant disk array, see column 9, lines 5-7 and 54-56. 

As per claim 6, Kakuta discloses an adapter for use with a data processing system 
including a redundant storage array including a plurality of storage media containing data and 
related parity data, see column 3, lines 10-32. Kakuta also discloses an updating circuit for 
receiving a data request for data stored by a selected storage medium among the plurality of 
storage media and a request servicing circuit, in response to receiving the data request while an 
update to the selected storage medium is being performed (medium is withdrawn from 
operation), for servicing the data request by reference to the data and the related parity data of 
other storage media among the plurality of storage media, see column 9, lines 43-53. 

As per claim 7, Kakuta disclose the updating circuit being an adapter processor, see the 
array controller, element 2 of figures 1 and 3, which acts as an adapter processor and includes all 
updating circuitry. 
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As per claim 10, Kakuta discloses a storage location for temporarily storing write data for 
the selected storage media during the updating, see column 10, lines 45-53. 

As per claim 1 1, Kakuta discloses the storage location is an adapter cache, see column 
10, lines 51-53. 

As per claim 13, Kakuta discloses the data request is a data read request, see column 9, 

line 5. 

As per claim 14, Kakuta discloses a disk drive system comprising an adapter according to 
claim 6 above, where the adapter is element 2 of figures 1 and 3. This adapter satisfies all the 
limitations of claim 6 as is described in the above rejection. Kakuta also discloses a redundant 
storage array, see column 3, lines 10-32. 

As per claim 15, Kakuta discloses the redundant storage array is a redundant array of 
inexpensive disks (RAID), see column 6, lines 17-18. 

As per claim 16, Kakuta discloses a data processing system comprising a system 
processor, CPU of figure 1 . It is inherent that a system memory is coupled to the system 
processor. This is inherent because some form of system memory must exist to receive and store 
during execution all the data requested by and sent from the system processor, see column 9, 
lines 5-7 and 54-56. Kakuta also discloses a redundant storage array, see column 3, lines 10-32. 
Kakuta discloses an adapter including a redundant storage array including a plurality of storage 
media containing data and related parity data, with the adapter including an updating circuit for 
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receiving a data request for data stored by a selected storage medium among the plurality of 
storage media and a request servicing circuit, in response to receiving the data request while an 
update to the selected storage medium is being performed (medium is removed from operation), 
for servicing the data request by reference to the data and the related parity data of other storage 
media among the plurality of storage media, see column 9, lines 43-53. 

As per claim 17, Kakuta discloses the redundant storage array is a redundant array of 
inexpensive disks (RAID), see column 6, lines 17-18. 

As per claim 18, Kakuta discloses the redundant storage array stores data in stripes, 
wherein each stripe further includes data and related parity data, see column 5, lines 23-28, 
where the stripe is represented in a logical group. 

As per claim 19, Kakuta discloses the updating circuit is an adapter processor, see the 
array controller, element 2 of figures 1 and 3, which acts as an adapter processor and includes all 
updating circuitry. 

As per claim 22, Kakuta discloses a storage location for temporarily storing all write data 
for the selected storage media during the updating, see column 10, lines 45-53. 

As per claim 23, Kakuta discloses the storage location is a temporary space on other 
storage media of the redundant storage array, see column 14, lines 18-20, and column 13, lines 
40-50. 

As per claim 24, Kakuta discloses the storage location is an adapter cache, see column 
10, lines 51-53. 
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Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 



obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 



Claims 8, 9, 20, and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kakuta, in view of Lubbers et al., United States Patent number 5,774,643, published June 30, 



As per claim 8, Kakuta discloses all the limitations relating to the dependency from claim 
6, however Kakuta fails to disclose the request servicing circuit is an exclusive-OR (XOR) 
processor for automatically reconstructing requested data utilizing data and related parity data 
from other storage media during the updating, in response to a data request by the system 
processor, the XOR processor coupled to an adapter processor. 

Lubbers discloses an XOR processor for reconstructing requested data using data and 
related parity from other storage media, with this XOR processor being connected to the drive 
array controller that acts as an adapter processor, see column 4, lines 9-25. 

It would have been obvious to one skilled in the art at the time the invention was made to 
include the XOR processor of Lubbers in the parity device provided for by Kakuta. 

This would have been obvious because Kakuta discloses a parity device that is used to 
reconstruct data utilizing the data and related parity data from other storage device, see column 
9, lines 38-42. Kakuta discloses this parity device acting as a data recovery circuit that is part of 



1998. 
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an adapter processor, see figure 3, element 18. Kakuta fails to describe the interior workings of 
the parity generator. Lubbers discloses a method that provides the detailed workings of a parity 
generator. These workings include the XOR processor described above as an often used 
convenient way of determining parity information, see column 3, lines 65-67. It would have 
been obvious to include this functionality in the parity generator of Kakuta because of the 
convenience and ability to reconstruct data as is desired by Kakuta. 

As per claim 9, Kakuta discloses all the limitations relating to the dependency form claim 
6, however Kakuta fails to disclose a non-volatile random access memory (NVRAM) for logging 
data write requests. 

Lubbers discloses using a non-volatile random access memory for logging data write 
requests, see column 4, lines 50-52. 

It would have been obvious to one skilled in the art at the time of the invention to include 
the non-volatile random access memory of Lubbers in the invention of Kakuta. 

This would have been obvious because Kakuta discloses using the memory of the disk 
array controller cache to store all write operations, see column 10, lines 50-53. It would have 
been obvious to one skilled in the art at the time of the invention to include a non- volatile cache 
memory to have the added benefit of tolerance of any data errors caused by system crashes, as 
described by Lubbers, see column 4, lines 50-67. 

As per claim 20, the data processing system according to claim 18 is described in the 
rejection of claim 18 provided above in reference to the teachings of Kakuta. The additional 




Application/Control Number: 09/894,077 Page 8 

Art Unit: 2114 

limitation of the XOR processor is taught in the disclosure of Lubbers and reasonable motivation 
exists to combine the two teachings is provided in the above rejection of claim 8. The same 
motivation exists for claim 20 as that used in the rejection of claim 8 and is omitted for purposes 
of brevity, as the rejection of claim 20 is identical to that provided for claim 8. 

As per claim 21, the data processing system according to claim 16 is described in the 
rejection of claim 16 provide above in reference to the teachings of Kakuta. The additional 
limitation of a non-volatile random access memory (NVRAM) for logging all data write requests 
and data read-with-intent-to-write requests is taught in the disclosure of Lubbers, which logs all 
requests involving write operations, see column 4, lines 50-67, and would include writes and 
read-with-intent-to-write requests as they are included together in the disclosure of Lubbers, see 
column 9, lines 42-55. 

It would have been obvious to one skilled in the art at the time of the invention to include 
the non- volatile random access memory of Lubbers in the invention of Kakuta. 

This would have been obvious because Kakuta discloses using the memory of the disk 
array controller cache to store all write operations, see column 10, lines 50-53. It would have 
been obvious to one skilled in the art at the time of the invention to include a non-volatile cache 
memory to have the added benefit of tolerance of any data errors caused by system crashes, as 
described by Lubbers, see column 4, lines 50-67. 

Claims 12 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kakuta, 
in view of Surugucchi et al., United States Patent number 6,098,1 19, published August 1, 2000. 

i 
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As per claim 12, Kakuta discloses all the limitations relating to the dependency form 
claim 1 1, however Kakuta fails to discloses the adapter cache further including a batter-backup 
circuit for preserving data stored on the adapter cache. 

Surugucchi discloses an adapter cache using a battery backup, see column 6, lines 30-34. 

It would have been obvious to one skilled in the art at the time of the invention to use the 
adapter cache of Surugucchi in the adapter of Kakuta. 

This would have been obvious because Kakuta and Surugucchi both disclose a cache 
implemented in an adapter that functions as a RAID controller, see figure 3 of Kakuta and 
column 6, lines 22-24 of Surugucchi. Since both systems use a similar cache it would have been 
obvious to include the battery backup, taught by Surugucchi, to provide the obvious benefit of 
tolerance of a system crash or power failure, see column 6, lines32-34 of Surugucchi. 

As per claim 25, the data processing system according to claim 24 is described in the 
rejection of claim 24 provided above in reference to the teachings of Kakuta. The additional 
limitation of the adapter further including a battery backup circuit and the reasonable motivation 
existing to combine the two teachings is provided in the above rejection of claim 12. The same 
motivation exists for claim 25 as that used in the rejection of claim 12 and is omitted for 
purposes of brevity, as the rejection of claim 25 is identical to that provided for claim 12. 

Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kakuta, in view 
of Ritchie, United States Patent 4,135,240, published January 16, 1979. 
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Kakuta discloses receiving a data request for data stored by a selected storage medium 
among a plurality of storage media and in response to receiving the data request while an update 
to the selected storage medium is being performed (medium is withdrawn from operation), for 
servicing the data request by reference to data and related parity data of other storage media 
among the plurality of storage media, see column 9, lines 43-53. 

Kakuta fails to disclose the above operations being performed using code from within a 
computer-readable medium. 

Ritchie discloses implementing a design in a computer program. 

It would have been obvious to one skilled in the art at the time the invention was made 
that the functionality of Kakuta could have been implemented in a software form. 

This would have been obvious because Ritchie states in column 5, lines 48-53: "To those 
skilled in the computer art it is obvious that such an implementation can be expressed either in 
terms of a computer program (software) implementation or a computer circuitry (hardware) 
implementation, the two being functional equivalents of one another". Thus it would have been 
obvious to implement the device of Kakuta in a software form to gain the benefits of software 
without sacrificing any functionality of hardware. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure is provided on from PTO-892. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joshua A Lohn whose telephone number is (703) 305-3 188. The 
examiner can normally be reached on M-F 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoleil can be reached on (703) 305-9713. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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